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HIGITAL RESEARCH COMPUTERS 
P.O.BOX 401565 
GARLAND, TEXAS 75040 


FEATURES 
FULLY SS-SO0OC (SWTPC 6800/6809) BUSS COMPATIBLE 
USES THE RELIABLE LOW POWER 2114 4K STATIC RAM CHIF 
1 OR 2 MHZ VERSIONS AVAILABLE 
PC BOARD IS SOLDER MASKED AND SILK SCREENED 
ALL DATA AND ADDRESS LINES FULLY BUFFERED 
LOW POWER: 2 AMPS TYPICAL 
KIT INCLUDES ALL FARTS,» SOCKETS» AND CONNECTORS 
SIMPLE AND STRAIGHT-FORWARD DESIGN FOR RELIABILITY 
IMPROVED HEAT DISSAPATION ON ALL REGULATORS 
BOARD IS LIBERALLY BYPASSED WITH DISCS AND TANTALUMS 
SUPPORTS EXTENDED ADDRESSING (UPTO 1 MEGABYTE) 
A BOARD YOU WILL BE FROUD TO HAVE IN YOUR SYSTEM 


BLANK PC BOARD (WITH DATA) AVAILABLE 


32K STATIC SS-SO RAM BOARD 


i) 


be 


64 


hh 


it) 


th 


FARTS LIST 


14 Pin IC Sockets 

16 Pin IC Sockets 

18 Pin IC Sockets 

20 Fin IC Sockets 

24 Pin IC Sockets 

10 Fin Molex Sockets 

(Pairs) Heatsinks with hardware 

Disc Byrass Cars (.01 Mfd. Tyr. Value not critical.) 
Tantalum Cars. (1.0 Mfd >15VDC. Value not critical.) 
7805 SvaC Regulators 

2114L 1K x 4 Static RAMs (Must be LOW POWER) 

74LS367 Buffer (8T9728097» or 74367) 

74LS34B (87988098: or 74368) 

74LS154 (74154) 

74LS266 (8242) 

74LS245 Octal Tranceiver (8T245 or sub 74LS640) 

DIF Switch 


8 Pin SIP resistor rack (2.2k to 5.6K) Pin 1 common. 
Examrelet Beckman 784-1-R4.7K. 


PC Board 


Pade 2 
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GENERAL CONSTRUCTION HINTS 


For soldering we recommend @ 32 Watt soldering renci. 00 NOT 
use a soldering gun! Use small diameter (such as 24 sdause) 
rosin core 60/40 alloy solder. 


Keer the soldering rencil tire clean with a wet srongde or cloth. 


After the carsacitors have been soldered in rlaces use @ small 
Pair of diagonal cutters to remove the excess lead length. 


Observe the rolarities of all tantalum caracitors. 


90 Day LIMITED WARRANTY 


A cory of our limited warranty is enclosed with this kit. We 
urge you to read it and retain it for future reference. This 
document is Frrinted on yellow rarer so that it will be easily 
located. 


STATIC ELECTRICITY 


Static electricity cam KILL MOS !!! Work at 8 sSrounded work 
station. A sood rule of thumb is that a srark YOU can feel can 
certainly zer a MOS device. Assembled RAM boards should be 
wrapred in foil before shirring. Use only a srounded soldering 
instrument. 


ASSEMBLY INSTRUCTIONS 


CI Give the PC board a2 good visual inspection for any 
obvious orens or shorts. There should be noner but a few 
minutes srent here could save many hours later. 


C3 Using an ohm meter» insure that there are no shorts 
between the +8 volt buss and sround,. 


C3 Install and solder 64 18 Fin sockets in IC locations X1 
through X64. Note that there is es notch or indentation on each 
of the IC sockets. This notch should be oriented in the same 
direction as the dot on the FC board. (i.e. The motch roints 
AWAY from the molex connectors) 


CI Install and solder two 16 Fin sockets at U9, U10. 
CI Install and solder two 14 Fin sockets at USsr U7, 
CI Install and solder one 20 Pin socket at U12, 

CJ Install and solder two 24 Fin sockets at US, U11. 


| Install and solder the 8 rin SIP resistor rack at Usd. 
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Note that rin #1 of tne SIP is denoted by a dot. 


C2 Instell and solder 3 8 rosition DIP switch at Sl. 
CI Install and solder the disc cars im locations C9-C44. 
ti Install and solder the tantalum cars in locations C1-C8. 


The + om the PC board denotes the rositive lead of this 
electrolytic style of car. A tantalum installed beckwards may 
burns exrloder or short. 


a | Using ONLY the bottom half ¢THMN6070) of the heatsink 
Pair» alons with the hardware surrlied»s install and solder the 
four 7805 voltage regulators. The tor half of the heatsink 
(CTHM6071) will be added later. 


CI Install and solder the & Molex sockets into the holes at 
the bottom of the PC board. It is recommended that a Pin on 
each socket is first soldered. Then so back and align each 
socket as needed to insure rrorer mating with the pins on the 
motherboard. 


CI Install the enclosed indexind rin into the arprrorriate 
socket hole. (This is the missing Pin on the motherboard.) The 
purrose of this index rin is to rrevent the FC board from being 
inserted incorrectly into the motherboard. 


CI Insert the FC board (less ICs) into the motherboard. 
Using a volt meters measure the outrut af each 7805. The 
regulated outrut is measured between sdround (the screw) and the 
rightmost rin of the regulator. The measured outrut voltade 
should be between 4.75 and 5.25 VOC. Any regulator not within 
these limits is bad and must be rerleced. 


ee Go back and unscrew the hardware on the 4 voltage 
redulstors. Carefully remove the heatsink bottoms, Install 
eight 2114L RAMs in locations X57-xXé64. Starting with U4, 
carefully slide heatsink bottom under the 7805 resdulator. Align 
the screw hole on the regulators,» heatsinks» and PC board. Put 
the screw through the heatsink tor (THM6071) and carefully 
insert the screw through the aligned holes. Attach the nut from 
the bottom and tighten. You should now have a two riece 
heatsink that sandwiches the voltaede resdulator metal tab. 
Rereat this rrocedure at locations U3» 2s 1. 


C3 Now go back and recheck the voltase resulstors for 
Frorer oreration. 


C2 Insert 3 74LS5367 in location U10. Be sure you match rin 
#1 of the IC with the notch on the socket. Pin #1 of the IC is 
denoted by a small notch, dots or indentation. 

a Insert a 74LS368 in location U9. 

Ci Insert two 74LS266 in locations US» and U7, 


C3 Insert two 74LS5154 in locations US: and U11. 
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CI Insert a 74LS$245 in location U12. 


CI Insert the remaining 56 2114L RAMs in locations X1i-X56. 
Note thst all Pin #1s are UF, 


Ci Recheck the installed ICs for any evidence of a2 hent 
under Fine 


Ci Recheck the 7805 resulstors for the final time. 
RAM BOARD SETUF AND USE 


The board’s address is selected by the dir switch. Switch 
rasition ALS determines which of the two rossible 32K blocks 
that this board will reside in. Switch A15S being ON selects the 
lower 32K block (the most common use). Switch ALS OFF ‘(oren) 
selects the urrer 32K block. Addressing for the UPPER 32K block 
is normally reserved for extended addressing mainframes. 


The switch rosition EXT. enables the xtended address lines 
$0-S3. Although mot used in older (6800) systems» they are 
enJoving increasing rorularity in newer (6809) mainframes. If 
vou do not need extended addressing it can be disabled by 
switching OFF the EXT rosition. Switching EXT on »scannects the 
extended addressing decoder to the board decode losic. 


Be using extended addressing lines S0O-S3 and A1S*s this board 
may reside in any 32K block within the avsilable 1 Megabyte 
address srace. CAUTION! Because older machines used these same 
lines to transmit the EBsud rates to the I/0 boardss insure that 
YOUR machine surrorts extended addressing before it is enabled. 


In systems which do not use the extended addressing schemes this 
board my only reside in the LOWER 32K block. Thuss in most 
Older systems this board would be addresed at the lower 32K» and 
your older SK or 16K boards would be addressed ABOVE this board. 
Ins other wordss this 32K board is not designed to be rartially 
Forulsted im order to leave room for system ROM. 


THEORY OF OFERATION 
Power is surrlied to the board vis the +8 VIC unresulated huss. 
The +8 VDC is decourled by several tantalum cars and redulsted 
to #5 VIC by four 7805 regulators. 


Address selection and buss control are rerformed buy U7. 
Extended addressing is decoded by US. Fairs of 2114 are 
selected by US and 11. Since the 2114 is ordanized as 1K x 4» 
it takes two devices to make an 8 bit word. All low mibbles (4 
bits) are stored in odd mumbered 21145. All urprer nibbles are in 
even mumbered 2114s. 


The low order adresses are buffered by U9 and 10» while Ui2 
buffers the dsta to and from the RAM board. A memory read is a 
combination of 2a LOW VMA» a HIGH R/W,s 2a LOW rhase 2 clocks and 
the selected address of the board matching the seddresses on the 
buss, A memory write contains the same signals» excert that R/W 
is LOW. 
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MEMORY ARRAY ORGANIATION 


The memory array consists of 64 2114L RAM chires (C1IKx4)s these 
are organized as 32 rairss svielding a 32K by 8 bit memory board. 
As discussed earliery the lower 4 bits ere stored in odd 
rumbered RAMS starting with X1 and ending with X63. The urrer 4 
bits gre stored in the even mumbered devices. The first rerair 
(first LK RAM) X1-X2 are in the urrer right hand corner of the 
board. The second rair X3-X4 are in the lower right hand corner. 
The third erair XS-X6 are one column to the left of the pair 
X1—-X2. The fourth rair X7-xX8 are below rair XS-Xé. The last 
Pair X463-X64 (32nd K of RAM) is locseted in the lower left hand 
corner of the board under the heatsinks. 


MEMORY RELIABILITY 


After completions test your memory board as much as rossible. 
Use anv and all memory disdnostics at your disrosal. The vast 
maJority of system rroblems are simrly memory pPrroblems. Our 
exrerience has taught us that ANY solid state device can act ANY 
way it wants to at ANY time it wants to. Retest you memory 
often. Just becsuse your memory was rassing diasnostics LAST 
week. does not mean it will rass THIS week. 
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72K RAM 
55-50 


THOMAS INSTRUMENTATION IS NOW SeLLING BIGHT POSITION BACKPLANES, 
THE NINTH POSITION HAS THIRTY SEVEN PINS WITH tIGHT SELECT LINES, THE 
NINTH POSITION CAN BE USED WITH OUR TRANSITION BOARD TO INTERFACE WITH 
ANY SS-50 or 50C BACKPLANE FOR 6800 or 6809 USE, BAR BACKPLANE $39.00 
THREE (3) CONNECTORS ARE REQUIRED FCR EACH POSITION, *TIN .40¢each 
*GOLD $1.60each 








THOMAS INSTRUMENTATION IS NOW SELLING 16 POSITION SS-50 BACKFLANES, 
WE CUT THe 16 POSITION BACKPLANE AND MAKE 12, 8 and 4 POSITIONS, TH 
DIAGRAM BELOW IS AN 8 POSITION BACKPLANE, FIVE (5) CONNECTORS ARE REQUIRED 
*16 POSITION $80.00 *8 POSITION $40.00 FOR BACH POSITION, 


*12 POSITION $60.00 *4 POSITION $20.00 *TIN .4O¢ea, *GOLD $1.60ea. 
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